Expression of 70 kDa heat shock proteins in antarctic and New Zealand notothenioid fish.
The cold and constant water temperature of the Southern Ocean surrounding Antarctica provides a natural laboratory to address questions of temperature adaptation in marine organisms. In this study, endogenous levels and the number of isoforms of the 70 kDa heat shock protein multigene family (hsp70) of Antarctic and cold temperate notothenioid fishes were determined by SDS-polyacrylamide gel electrophoresis and Western blotting. Tissues from three Antarctic Trematomus congeners had significantly lower levels of 70 kDa Hsp isoforms than their temperate confamilial from New Zealand waters. However, these two thermally disparate sets of fish did not differ in number or pattern of 70 kDa Hsp isoforms expressed under normal physiological conditions. Additionally, levels of 70 kDa Hsp isoforms in specimens of one Antarctic species, Trematomus bernacchii, acclimated to 4 degrees C were significantly higher than non-acclimated conspecifics, indicating a direct effect of temperature on Hsp expression in this species. This study shows that constitutive expression of some members of the 70 kDa Hsp multigene family have been maintained, despite the absence of environmental heat stress for at least 2.5 million years.